One hundred and ten patients with chest pain syndromes and resting electrocardiograms demonstrating ST-T abnormalities and/or prior transmural myocardial infarctions were studied by means of the Master's two-step exercise test and selective coronary cine arteriography. Criteria for negativity were modified so that subjects with postexercise heart rates less than 110 beats/min, who did not develop significant ST-segment changes, were excluded from evaluation. 
positive postexercise electrocardiograms. Conversely, of the patients with positive results, 88% had anatomic coronary artery disease. With this degree of stress, positive responses ' 2 mm were invariably associated with multi-vessel disease. The type of pre-existing ECG abnormality did not influence either the frequency or severity of positive responses. False-negative subjects had no distinctive features relating to type of abnormal electrocardiogram, or location of vessel involvement, although most of these patients had significant disease of only one major coronary artery.
Additional Indexing Words:
Pre-exercise electrocardiogram Two-step test Coronary arteriography SUBMAXIMAL exercise tests are widely used in the diagnosis of coronary artery disease, particularly in those subjects who have normal resting electrocardiogramns. Relatively little has been written about the testing of individuals with abnormal electrocardiograms. This has been due to concern over the safety of the procedure, especially when there is evidence of prior myocardial infarction, and doubt that additional interpretable information can be obtained if the resting ECG is abnormal. The present study was undertaken to re-examine these objections, utilizing selective arteriography to demonstrate the presence and extent of coronary atherosclerosis.
Materials and Methods

Selection of Patients
Over 300 patients have been studied by means of both coronary arteriography and the two-step exercise electrocardiogram in our laboratory. From this larger group, 150 patients with abnormal pre-exercise electrocardiograms were selected for this study on the basis of specific criteria. These subjects had neither electrolyte abnormalities, nor disease entities known to influence either the resting or posteitercise electrocardiogram (thyroid disease, anemia, alcoholism, valvular heart disease, severe hypertension, primary myocardial or pericardial disease), nor were they receiving drugs that also have Abbreviations: MI = transmural myocardial infarction; 3VD, 2VD, lVD = three-, two-, and one-vessel disease; RCA = right coronary artery; LAD = left anterior descending artery; LCF = left circumflex artery.
increasing vessel involvement; and (3) all 31 of the patients with ST depression ' 2 mm had multi-vessel disease, and 24 of the 31 had threevessel disease. (The only two patients in our study with significant ST elevation were also included in the . 2 mm category.) Table 1 demonstrates a statistically significant correlation (P < 0.01) between postexercise ST changes and anatomic evidence of coronary artery disease. As noted earlier such a correlation did not exist for pre-exercise ST-T abnormalities. fig. 4 ), the number of subjects with one-vessel disease and a negative postexercise ECG is higher than in the coronary artery disease group as a whole. Reports of deaths following exercise tests reinforced this cautionary attitude, although opinion was not unanimous. Mattingly stated that patients with prior myocardial infarctions had been safely tested8; Friedberg questioned the exclusion of patients with only ST-T abnormalities, citing their diverse etiologies9; and, perhaps most importantly, Robb and Marks, in their classic life insurance studies,10 reported that they had exercised many patients with resting electrocardiographic abnormalities without serious complications.
Unfortunately, in these and other studies reported sporadically throughout the 1950s (dealing with Q-wave abnormalities," conduction disturbances,'2 and ST-T abnormalities13 ) there was no way of knowing which of the positive responses (by any of the criteria used) were actually false-positive, and conversely, which of the negative responses were in patients truly free of coronary atherosclerosis. Clinical impressions and (rarely) autopsy evidence were the investigator's main tools.
The advent of coronary arteriography has allowed a morphologically and temporally accurate evaluation of the anatomical lesions. Despite this diagnostic breakthrough, there is 
